What is claimed is- 

1. v A method for producing a mixGd acid anhydride of formula 
(1): \ 

\ R^otoYtoyR 2 ^ (i) 

5 wherein R 1 , R 2 , T^n and p denote the same as defined below, 
which comprises adding 

a carboxylic acidof formula (2); 

R^COOH (2) 
wherein R* denotes^ 
0 a hydrogen atdm, 

an optionally substituted saturated or unsaturated 
hydrocarbyl group, or \ 

an optionally substituted hetero ring, and 
an organic base to a solution of a\carboxylic acid activating agent of 
5 formula (3); \ 

(R 2 )p Y(0) n X \) 

wherein R 2 denotes 

an optionally substituted alkyl group, 

an optionally substituted aryl grou^ 
10 an optionally substituted chain or cyclic alkoxy group, or 

an optionally substituted aryloxy group^ 
Y denotes 

a carbon atom, a phosphorus atom, or a sulfur atom, 
X denotes 

!5 a fluorine atom, a chlorine atom, a bromine atom^an iodine 

atom, a cyano group or a group of formula^ 

(R 2 )p Y(O) n 0-, 
wherein R 2 is the same as defined above, 
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n and p are an integer of 1 or 21 and 

\ 

I when Y is a carbon atom, n=l and p=l, 
Ar^^when Y is a phosphorous^itom, n=l and p=2, and 

" when Y is sulfur atom, n=2 and p=l and R 2 denotes an optionally 
5 substituted alkyl or aryl group^ 

2. \A method for producing an amide compound of formula 

(4); 



R 1 — C— NR 3 R 4 



(4) 



wherein denotes 



^10 a hydrogen atom, 

a] an optionally substituted saturated or unsaturated 

hydrocarbyl group, < 

□ an optionally substituted hetero ring, 

SJ R and R^ independently denote 

y 5 15 a hydrogen atom, 

□ an optionally sul^s^^ied^aturated or unsaturated 
hydrocarbyl group, 

■jf; an optionally substituted hetero ring, 

a protective group for an ainino group, or 

20 R 3 represents a group of formula: -OR 30 , or -NR 30 R 31 , wherein 

30 \ 
R represents an optionally substituted alkyl group, or an 

optionally substituted aryl group and R 3 ^ represents a hydrogen 
atom or an optionally substituted aryl group, and 

R 3 and R* may be bonded to form a ring, 
25 which comprises 

reacting the mixed acid anhydride of formula (l)\>btained as 
claimed in claim U with an amine of formula (5); 
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NHR 3 R 4 



(5) 



(4) 



10 



15 



20 
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\ Q A 

wherein R° and R* independently denote the same as described above. 

A method for producing an amide compound of formula 

(4); 

o 

1 " 3 4 

R — C — NR R 

1 \ 

wherein R denoted the same group as described below, 
R 3 and R 4 independently denote 
a hydrogen atom, 

an optionally substituted saturated or unsaturated 
hydrocarbyl group, 

an optionally substituted hetero ring, 
a protective groub for an amino group, or 

R 3 represents a group of formula: -OR 30 , or -NR 30 R 31 , wherein 

30 \ 
R represents an optionally Substituted alkyl group, or an 

optionally substituted aryl groufe and R 31 represents a hydrogen 
atom or an optionally substituted Yryl group, and 

O A \ 

R and R 4 may be bonded to form a ring, 
which comprises reacting a mixed aci(t = anj^kde obtained by adding 
a carboxylic acid of formula (2); 

R X COOH (2) 
wherein R 1 denotes 

a hydrogen atom, 

an optionally substituted saturated or unsaturated 
hydrocarbyl group, or 

an optionally substituted hetero ring, and 
an organic base to a solution of a carboxylic acid activating agent, 
and reacting the resulting mixed acid anhydride with an amine of formula 
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(5); 

NHR 3 R 4 (5) 

wherfeiqR and independently denote the same as described 
above, optionally lis^he presence of a base. 

4. A mefno<r£^ording to 3^ wherein the carboxylic acid 
anhydride is a ph^sphonic acid trimer. 

5. ^ method according to claim J, 2 or 3, wherein 

R 1 denotes 

\ 

a hydrogen atom, 

\ 

a straight, branched or cyclic (Cl-C18)aliyl group, 
a (C2-G5)alkenyl or (C5-C6)cycloalkenyl group, 

a (G3-C4) alkynyl group, 

\ 

a phenyl, tolyl, biphenyl and naphthyl group, 



an aralkyl, arylalkenyl or arylalkynyl group, 

15 a Pyridyl group, a 1,3-oxazole group, a 1,3-thiazole group, a 

\ 

furyl group, a tetrahydrofuryl group, a thienyl group, 
an imidazole or (C2-Cll)all^leneimine group of which nitrogen atoms are 
protected by a protecting group, \ 

wherein said groups other than hydrogen atom may be substituted 



^ 20 with 



with 



(a) a hydroxy group or a halogen atom, or 

\ 

(b) an amino group of formula: R n ff| 2 N- and optionally further 



\\ 



at least one group selected from 
25 a carbamoyl group, a methylmercapto group, 

a 4-pyrimidinone*3-yl group, \ 
an alkyl(Cl-C3)dithio group, of which alkyl is\ubstituted with an 
amino and carboxyl groups, 



# f 



\a mercapto, guanidyl, carboxyl, hydroxy or imidazolyl group, 
wnerein R represents a hydrogen atom or an ammo-protecting group, 

R 12 represents an amino-protecting group, or a group of formula: R 13 -CO 

\ 12 } 

wherein R represents a saturated or unsaturated hydrocarbyl 

group ur a he^tero ring, which may be substituted with 

(c) a hydroxy group, or a halogen atom, or 

(d) a group^of formula: R 14 R 15 N- and optionally further with at 
least one group selected from 

a carbamoyl group, a methylmercapto group, 

an alkyl(Cl-C3)dithio group, of which alkyl is substituted with an 
amino and carboxyl groupsA 

an amino, mercapto, guanidyl, carboxyl, hydroxy, imidazolyl group, 
wherein R 14 is an amino-protecting group, and R 15 represents a hydrogen 
atom, a saturated or unsaturated hydrocarbyl group, a hetero ring or an 
amino-protecting group, \ 

R and R** independently denote* 

a chain, branched or cyclic\(ClC18)alkyl group, 
a (C2-C5)alkenyl or (C5C6)cycloalkenyl group, 
a (C3-C4)alkynyl group, \\ 
a phenyl, tolyl, biphenyl and naphthyl group, 
an aralkyl, arylalkenyl or arylalkynyl group, 
a hetero ring selected from a pyridyl\roup, a 1,3-oxazole 
group, a 1,3-thiazole group, a furyl group, a tetrahydrofuryl group, a 
thienyl group, an imidazole or a (C2-Cll)alkyleneimineVoup of which 
nitrogen atoms are protected by a protecting group, \ 

all of which may be substituted with at leastW group 
selected from \ 

a halogen, nitro, (Cl-C3)alkoxy, (Cl"C3)alkyl, hydroxy, |rano 
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grouper (2-alkoxyiniinoacetate)-2-yl group, 

a^rbamoyl group, a methylmercapto group, 
$ an a^kyKCl-C3)dithio group, of which alkyl is substituted with a 

protected amino and carboxyl groups, 
t> an amino^mercapto, guanidyl, carboxyl, hydroxy, imidafcolyl group, 

a group of formula: C(0)R 8 

wherein R is aujdkoxy group or a group of formula: NHR 80 
wherein R 8 and R 80 represents a saturated or unsaturated hydrocarbyl 
group or the hetero ring, bothof which may be substituted with 

10 a group of formula: C(Q)R 81 or a hydroxy group and optionally 

further with at least one group selected from 

a carbamoyl group, a methylmercapto group, 
alkyl(Cl-C3)dithio group, of wMch alkyl is substituted with an 

amino and carboxyl groups, \ 

; 15 an amino, mercapto, guanidyl, carboxyl, hydroxy, or imidazolyl 

i group, \ 

wherein R ig an alkoxy group or a group of formula: NHR 82 
wherein R 81 and R 82 represent a saturated or unsaturated hydrocarbyl 
group or a hetero ring, \ 

20 R 3 may represent a group of formula: -OR 30 , or -NR^E 31 , 

wherein R represents an optionally substituted alkyl\roup, or an 
optionally substituted aryl group and R 31 represents a hydrogen atom or 
an optionally substituted aryl group, and \ 

R 3 and R 40 may represent a hydrogen atom, or a protective group 
25 for an amino group, \ 

provided that said amino, mercapto, guanidyl, carboxyl, hydroxy 



and imidazolyl groups which may present in R 1 , R 2 , R 3 and substitukt 
groups contained therein are in a protected form. 



a 



10 



y= 15 



□ 



20 



25 



"\ 3 4 

R and R may be bonded to form a ring, 
R denotes 

^chain, branched or cyclic (Cl-C6)alkyl group, which may 
be substituted with a halogen atom, 



a phenyl which may be substituted with a halogen or 
(Cl-C3)alkyl gJoup, 

\ 

a chain or (Cl-C6)alkoxy group, or 
a phenoxy group which may be substituted with a halogen 
or C1-C3 alkyl group. \ 

6. A method according to^claim-fr, wherein R 1 represents a 
group of formula (6): R n R 12 N-A- (6) 

wherein R 11 and R 12 are the same as defined in claim 5 7 and "A" 
represents an alkylene group, an alkenylen^oup, an alkynylene group, 
an arylene group, an aralkylene group, arylaMylene group, 
arylalkynylene group, an oxazole ring, a thia X0 le rikg, or an imidazole ring 

7. A mMiod according to claim 2-©r 3, wherein said carboxylic 
acid defined by said g^eral formula (1) is an tramino acid derivative of 
formula (7): 



(7) 



VI 2 



wherein R 5 and R 6 represent a Bvdrogen atom or a saturated or 
unsaturated hydrocarbyl group^Aet^o ring, both of which may be each 
substituted with 

(a) a hydroxy group or a haloge'n atom, or 

(b) at least one group selected fro\ 
a carbamoyl group, a methylmercajteo group, 
an alkyl(Cl-C3)dithio group, of which\alkyl is substituted with a 
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\ 

protected amino and carboxyl groups, and 

anWino, mercapto, guanidyl, carboxyl, hydroxy or imidazolyl 
group, \ 

R 11 is androgen atom or an amino-protecting group, 
5 R 12 repre^nls an amino-protecting group or a group of formula: 

R l3 CO, wherein R ^represents a saturated or unsaturated hydrocarbyl 
group or the hetero rirtg, which may be substituted with 
(c) a hydroxy or a\halogen atom, or 

(e) a group of formula: R 14 R 15 N- and optionally further with at 
10 least one group selected from 

a carbamoyl group, a mbthylmercapto group, 
5 alkyl(Cl-C3)dithio group \of which alkyl is substituted with a 

fij protected amino and carboxyl groups, 

p an amino, mercapto, guanidyK carboxyl, hydroxy, or imidazolyl 

;y 15 group, wherein R 14 is an amino-protecting group, R 15 represents a 
hydrogen atom or an amino-protecting gr\>up, and 

R 11 and R 12 , and R 14 and R 15 ma\independently form an 
alkyleneimie group, a 4-pyrimidinone-3-yl grbup or the like, 

provided that said amino, mercapto, gtf&nidyl, carboxyl, hydroxy 
^ 20 and imidazolyl groups which may be present in V 1 , R 12 R& and R 6 or 
substituent groups contained therein are in a protected form. 

8. A method according to claim 5, wherMn said carboxylic acid 
defined by the formula (7) is a cyclic cramino acid derivative of formula (8); 

R 12 N— C-COOH (8) 
(CH 2 ) m 

25 wherein R 12 and R 6 independently denote the same as define^ in claim 5, 
and m denotes an integer from 1 to 10. 



O 
£3 
D 
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^9. The method according to any one of claims 1 to 3, wherein 
said carboxylic acid activating agent defined by said formula (2) is an acid 
chloride (Xv= CI). 

10. VThe method according to any one of claims 1 to 3, wherein 
the amount of the^organic base is 0.9 to 2 moles per mol of said carboxylic 
acid in the production of the mixed acid anhydride defined by said general 
formula (3). \ 

11. The method according to claims 1 ox 2, wherein the amount 
of the carboxylic acid activating agent is 0.95 to 1.05 moles per mol of the 

10 carboxylic acid. \ 

12. The method according to claim 1 pj 2, wherein the amount 
of the amine is 0.95 to 1.05 mol p\raol of the carboxylic acid of formula 
(2). 

13. The method according toWaim 1, wherein the amount of the 
j 15 base per mol of the carboxylic acid of formula (2) is substantially 

equimolar. \ 

14. The method according to clain\ or 2, wherein the base is 
N-methylmorpholine. 

- 15. The method according to claim 1, wherein the base and the 

I 20 carboxylic acid are simultaneously added. \ 

16. The metfee^according to claim 2, wherein the mixed acid 
anhydride formed after comple^o^of^he audition of the base and 
carboxylic acid is maintained"fMX^hiules, and then reacted with the 
base to form the amide. 

25 
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